Immunoassays based on microelectrodes arrayed on a silicon chip for high throughput screening of liver fibrosis markers in human serum.
A novel immunoassays for screening of disease markers in human serum are presented by miniaturizing interdigitated array (IDA) of microelectrodes via micro electro-mechanical system (MEMS) on a silicon chip for multi-channel electrochemical measurement. Different selected antibodies (Abs) are incorporated site-specifically into the electrochemically deposited polypyrrole (PPy) formed on the IDA of the silicon chip, which was characterized by fluorescence microscope photo and the electrochemical quartz crystal microbalance (EQCM) measurements. The selective recognition of Ab to the corresponding antigen (Ag) is monitored through the measurable conductivity change, which is directly visualized by cyclic voltammograms (CVs) in presence of the redox probe, Fe (CN)6(3-/4-). By using the strategy presented here, three liver fibrosis markers, hyaluronic acid (HA), lamin (LN) and collagen type IV (IV-C), are detected simultaneously and specifically at the surface of the chip with calibration curves, y = 21.75 + 0.84x (R = 0.995), y = 57.54 + 0.47x (R = 0.999) and y = 37.92 + 0.28x (R = 0.999), separately. Either the standard or the serum samples can be detected at ng/mL concentration level in a tiny amount of volume, approximately 50 microL. The chip-based immunoassay shows the advantages of high sensitivity, good specificity, high throughput, low sample consumption, and the stability offered via batch production by MEMS as well, which is expected to benefit the multi-target screening of desired clinical analytes.